The title compound (2) was prepared by reaction of 4-chlorocinnoline with glycidol/sodium hydride in dry DMF, since treatment of cinnolin-4-ol with epichlorohydrin as well as oxidation of 4-allyloxycinnoline did not succeed. Reaction of 2 with primary and secondary amines leads to aminoalcohols characterized by a high tendency to rearrangement and/or elimination. The obtained products were subjected to detailed multinuclear ( 1 H, 13 C, 15 N) NMR studies.
Introduction
Although the pyridazine nucleus is the core of many biologically active compounds and drug molecules [1] , benzo[c]pyridazine -i. e. cinnoline -is a rather rarely assayed system to which relatively little attention has been focused. Thus, the antibacterial agent Cinoxacin (Figure 1 ) is yet the only example on the market of a drug molecule containing a cinnoline moiety [2, 3] . In continuation of our studies on 4-substituted cinnolines capable of prototropic tautomerism [4] , for instance cinnolin-4-ol (1), we were interested in aminoalcohols of type A which should be accessible from 1 via the epoxide 2 following established methods ( Figure 1 ). Aminocompounds A seemed to be of high interest due to their structural 20 W. Holzer, G. A. Eller, and S. Schönberger: similarity with well-known drug molecules. For example, the congener with R = i-Pr (3) is a diaza analogue of the beta-adrenergic receptor blocking agent Propranolol (Inderal ® ), which is used in the treatment of hypertension or cardiac arrhythmias [5] (Scheme 1). Moreover, closely related systems have been found to act as modulators of multi-drug resistance [6] . 
Results and Discussion

Chemistry
The hitherto unknown epoxide 2 is the crucial intermediate in the construction of compounds A. The latter should be accessible by ring-opening of the oxirane ring in 2 upon reaction with appropriate amines. Initially, for the attempted synthesis of 2, cinnolin-4-ol (1) was reacted with epichlorohydrin in the presence of K 2 CO 3 .
Expectedly, from the reaction mixture the desired O-alkyl product 2 could not be isolated, but the corresponding N-alkylation products 4 and 5 were obtained in low yields (Scheme 1). It should be mentioned that 1, which is exclusively present in the cinnolin-4(1H)-one form in polar organic solvents [4] , exhibited a similar reaction behavior in methylation reactions using different conditions such as iodomethane/K 2 CO 3 , dimethyl sulfate, 4-toluenesolfonic acid methyl ester, methanol (in a Mitsunobu-type reaction [7] ) [4] . Alternatively, it is known that 4-alkoxycinnolines are smoothly available from reaction of 4-chlorocinnoline (6) with appropriate sodium alkoxides [2] . As preliminary tests with the sodium salt of glycidol were not successful, 6 was reacted with 2-propen-1-ol/Na to afford the 4-allyloxycinnoline (7) in high yield (Scheme 1).
Unfortunately, we did not succeed in the transformation of 7 into 2: Treatment with various oxidizing agents (for instance m-chloroperbenzoic acid/CH 2 Cl 2 ) resulted in N-oxidation (formation of a mixture of N-oxides 8 and 9), whereas the exocyclic double bond remained unaffected. Ultimately, the desired epoxide 2 was obtained in satisfactory yields (70%) from 6 and glycidol/NaH after optimization of the reaction conditions (simultaneous addition of 2 and glycidol to a suspension of NaH in dry DMF) (Scheme 1). For the synthesis of the target structure 3, epoxide 2 was refluxed with iso-propylamine. However, instead of 3 its structural isomer 10 was isolated (Scheme 2). The formation of 10 can be explained by rearrangement of the initially formed 3 via nucleophilic substitution of the amino nitrogen atom at cinnoline C-4.
The lability of compounds A was also confirmed by the reaction of 2 with piperidine:
Whereas in the raw product mainly the desired aminoalcohol 11 -accompanied by small amounts of 4-piperidin-1-ylcinnoline (12) -was detected by NMR analysis 
NMR Spectroscopic Investigations
The NMR data of all investigated compounds are given in Tables 1-3 found, for instance, in compounds 7, 11, and 4-methoxycinnoline [4] .
As far as possible, also the coupling network of the investigated cinnoline derivatives was determined. As a representative example, the spin coupling constants extracted from the NMR spectra of 7 are presented in Figure 3 .
In summary, we have shown the outstanding utility of multinuclear NMR spectroscopy for the structural and spectral assignment of the investigated cinnoline derivatives. Moreover, valuable data for this class of rarely investigated compounds has been provided.
Experimental
Melting points were determined on a Reichert-Kofler hot-stage microscope and are uncorrected. Mass spectra were obtained either on a Shimadzu QP1000 or on mm. Systematic names were generated with ACD/Name [13] according to the IUPAC recommendations and were also checked manually to ensure correct use of nomenclature within this publication [14] . Yields of products were not optimized. 
rac-4-[(2R)-Oxiran-2-ylmethoxy]cinnoline (2)
To a suspension of NaH (60% in mineral oil, 400 mg, 10 mmol) in dry DMF (10 ml) was added dropwise a solution of 4-chlorocinnoline (6) (1.65g, 10 mmol) and epoxypropanol (glycidol) (741 mg, 10 mmol) in dry DMF (15 ml) and the mixture was stirred for 4 h at room temperature. Then the mixture was concentrated under reduced pressure, the dark residue was taken up in a mixture of EtOAc (20 ml) and water (20 ml) and transferred into a separatory funnel. The phases were separated, the aqueous phase was extracted with EtOAc (4 x 25 ml), the combined organic phases were dried (NaSO 4 ) and the solvent was removed under reduced pressure to afford 1.42 g (70%) of slightly greenish crystals, which were pure according to 1 
rac-1-[(2R)-Oxiran-2-ylmethyl]cinnolin-4(1H)-one (4) and
rac-2-[(2R)-Oxiran-2-ylmethyl]cinnolin-2-ium-4-olate (5)
A mixture of cinnolin-4(1H)-one (1) (438 mg, 3 mmol), K 2 CO 3 (9.12 g, 66 mmol) und epichlorohydrin (278 mg, 3 mmol) in acetone (180 ml) was stirred at room temperature for 10 h. Then the solvent was removed under reduced pressure, the residue was subjected to preparative layer chromatography (silica gel, eluent: 
4-(Allyloxy)cinnolin-1-oxide (8) and 4-(Allyloxy)cinnolin-2-oxide (9)
To a solution of 7 (186 mg, 1 mmol) in CH 2 Cl 2 (6 ml) was slowly added a mixture of m-chloroperbenzoic acid (335 mg, 1.94 mmol) and CH 2 Cl 2 (3 ml) and stirring was continued at room temperature for 20 h. Then the mixture was washed with saturated aqueous NaHCO 3 (2 x 10 ml) and water (2 x 10 ml), dried (Na 2 No. Cinnoline-C Other C C-3 C-4 C-4a C-5 C-6 C-7 C-8 
